Introduction
Sertoli cells have been reported to exhibit cyclic changes in follicle-stimulating hormone binding and action (Parvinen et al, 1980) , as well as in the secretion of androgen-binding protein (Ritzén et al, 1982) , and plasminogen activator (Fritz et al, 1981) . In addition, a number of light-and electron-microscopic studies have shown variations in the form and content of Sertoli cell organdíes and inclusions during the cycle of the seminiferous epithelium in a variety of mammalian species (Fawcett, 1975) . Recently, the cyclic accumulation and depletion of Sertoli cell lipid inclusions during the rat spermatogenic cycle, suggested by various reports (Lacy, 1960; Niemi & Kormano, 1965; Posalaki et al, 1968 ; Kerr & de Kretser, 1975) , have been corroborated by morphometric studies (Kerr et al, 1984) .
Human Sertoli cells display numerous droplets and lipid vacuoles, the latter belonging to the group of phagolysosomes (Holstein & Roosen-Runge, 1981; Schulze, 1984 (Schulze, 1974) . 
Discussion
The two types of Sertoli cell lipids presumably have a different function. The most abundant lipids (LLV) are contained in electron-lucent vacuoles which are defined by a membrane; they have been considered as telolysosomes derived from both phagocytosed germ cells and residual bodies released from spermatids during spermiogenesis (Schulze, 1984) . This notion arises from the obser¬ vation that the number of lipid vacuoles increases considerably following iatrogenic damage to the germinal epithelium causing germ cell degeneration (Schulze, 1984) , whereas lipid vacuoles are inconspicuous in seminiferous tubules with germ cell hypoplasia, such as in Del Castillo's syn¬ drome (Chemes et al, 1979; de Kretser et al, 1981 ), Klinfelter's syndrome (Nistal et al, 1982) , cryptorchidism (Schulze et al, 1976) , and hypogonadotrophic hypogonadism (de Kretser, 1968) . The small electron-dense lipids (DDL) are not surrounded by a membrane and correspond to the usual lipid droplets found in most cell types; if the Sertoli cell synthesizes steroid hormones, as has been postulated (Lacy, 1962; Fawcett, 1975) , these lipids might represent steroid precursors.
The results of this study show that the LLV/Sertoli cell cytoplasm ratio undergoes cyclic changes synchronized with the cycle of the seminiferous epithelium, reaching a peak at stage III.
This agrees with the origin attributed to these vacuoles (telolysosomes) and suggests that the residual bodies, formed during the elongation and complete differentiation of spermatids at stages VI to I of the cycle (Clermont, 1963; Holstein & Roosen-Runge, 1981) and phagocytosed by Sertoli cells (Fawcett, 1975; Russell, 1980; Holstein & Roosen-Runge, 1981) (Kerr et al, 1984) , following the release of spermatid residual bodies and the increase in secondary lysosomes in the Sertoli cells (Morales et al, 1986) .
The increase in LLV beginning at stage I in humans also agrees with the loss of late prophaseanaphase II spermatocytes reported in the human testis, even in young adults (Johnson et al, 1983) . This loss occurs at stage VI when pachytene spermatocytes give rise to round spermatids; about 43% of these spermatocytes undergo degeneration (Johnson et al, 1983) and are probably phagocytosed by Sertoli cells and transformed into LLV. Abundant redidual bodies have been observed at this stage.
The LLV/Sertoli cell cytoplasm ratio in ageing testes undergoes cyclic changes similar to those observed in young adults, although this ratio was about 1 -9-2-1 times that measured in young adult testes at each stage of the cycle except for stage I in which this ratio was 2-9 times higher than in stage I in young adults. An augmented Sertoli-cell lipid content in ageing human seminiferous tubules has been reported previously (Lynch & Scott, 1950; Paniagua et al, 1985) and may be attributed to the elevated number of degenerating germ cells observed in ageing testes (Paniagua et al, 1987) . The disproportionate increase in lipids observed at stage I in elderly men might be due to an increased loss of spermatocytes at stage VI of the cycle (unpublished observations).
In contrast with LLV no cyclic changes in the DLD/Sertoli cell cytoplasm ratio were observed. If these lipid are used for steroid biosynthesis (Lacy, 1962) , such synthesis seems to be unrelated to the stage of the cycle. DLD are also increased in elderly men. This has two possible explanations: (1) DLD are derived from lipids contained in the LLV, and therefore an increase in LLV would be associated with an increase in DLD; and (2) steroid biosynthesis is decreased in ageing Sertoli cells, leading to an accumulation of unused precursors. This work was supported by grants from the "Comisión Aesora de Investigación Científica y Técnica" and the "Excma Diputación Provincial de Salamanca", Spain.
